




More than 54 % of fatal crashes occur 
at night.



Current Nighttime Curve and Lane 
Delineation Techniques:

• Centerlines and edge lines
• Warning signs
• Chevrons
• Post Delineators
• Raised Pavement Markers (RPM’s)

…they need an external
light source to be visible

…Limited visibility based on the light source



Limited Curves visibility 
at night…  

What do these devices all
have in common?



Fog / heavy rain can be 
worse…



Even street lights may not 
reveal the danger ahead…



Pedestrians are particularly 
vulnerable…



…and so are cyclists





Why Solar Markers?
- Internal self-emitting light source (LED)
- Do not rely on reflected light
- Solar-powered – no wires
- Visible from  a 1,000 feet +









MDX Texas U Turn (Before)



MDX Texas U Turn (After)





Pre: 56 Crashes (5 Years)
After: 1 Crashes (2 years)



FDOT Average Crash Costs (Facility Type)
2 -Lane UN= $ 589,421 4-Lane DV= $ 519,109

iiRPMs Lane Delineation 
Item 2 Lanes Undivided 4 Lanes Divided

Annual Cost 
(Mile / Year)

$19,700
(30 Miles)

$39,400
(15 Miles)





Wrong Way Prevention
Miami MDX Off-Ramp











FDOT Average Crash Costs (Severity)
Severe Injury = $ 818,636  Fatality = $ 10,100,000

iiRPMs Wrong Way
Item One Lane Ramp Two Lane Ramp

Total Cost $6,200
(132 Ramps)

$9,900
(83 Ramps)











FDOT Average Crash Costs (Severity)
Severe Injury = $ 818,636  Fatality = $ 10,100,000

Pedestrian & Bicycles In-Road Lights & iiRPMs
Pedestrian

Mid- Block Crosswalk
Bicycle Lane

Annual Cost (Mile/Year)

$32,490
(25 Crosswalks)

$12,100
(68 Miles)





Medians, Islands & Traffic Separators
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